Scholarly documents are generated on daily basis in varied formats. Google Scholar is one of the most popular open access web search engines that involves metadata of massive volume of varied scholarly literature that is generated autonomously and in high velocity. This means that Google Scholar data should be considered from Big Data perspective. Despite a growing literature on climate change in Egypt, there has never been a comprehensive survey of the literature produced by Egyptian researchers in the field. The paper in hand is intended to study and assess existing literature on climate change undertaken by Egyptian researchers available at Google Scholar. For this purpose, systematic mapping approach was utilized in this work. It was found that there were 189 research papers undertaken by Egyptian researchers on various climate change topics over a ten years period [2007][2008][2009][2010][2011][2012][2013][2014][2015][2016][2017]. Yet, about 33% of the produced literature was found to have been published in less reputable publications. Research papers undertaken by Egyptian researchers were found to be on the increase during this period. It was also found that the majority of the published research focused on specific topics such as agriculture and sea level rise, while disregarding a number of vital topics in the case of Egypt such as tourism, health and energy.
Introduction
Big data is an ambiguous term that generally refers to massive unstructured volume of datasets available at autonomous and heterogeneous sources, which get Journal of Data Analysis and Information Processing updated within a fraction of a second (Singh et al., 2015) [1] . Big data can usually be distinguished through three main features: volume, velocity and variety (Hilbert, 2016; Taylor et al., 2014) [2] [3] . The emergence of big data was motivated by recent unprecedented development of information and communication technologies and associated shift towards digital production and dissemination of information (Tu et al., 2017) [4] . For example, increasing number of online search engines, social media and mobile phone use, represents potential sources of big data.
Nowadays, scholarly documents are generated daily in varied formats ranging from theses, technical reports, project proposals, working papers, conference papers, book chapters, to original research papers and review articles (Khan et al., 2017) [5] . Currently, there are a number of open access web search engines that index the full text or metadata of large number of scholarly literature covering a wide range of disciplines. Google Scholar is, in this respect, considered to be one of the most popular such open access web search engines. It was estimated that Google Scholar's database contains about 160 -165 million documents (Orduna-Malea et al., 2015) [6] . Other estimates suggest that Google Scholar covers about 87% of the total number of scholarly documents published in English on the web (Khabsa and Giles, 2014) [7] . Due to massive volume of the generated scholarly documents (Khan et al., 2017) [5] , their variety and velocity of generation, Google Scholar data should be considered from the Big data perspective.
Egypt is one of the most vulnerable countries to climate change associated risks that are expected to affect adversely all sectors in Egypt (Smith et al., 2013) [8] . Owing to the significance of climate change impacts, researchers affiliated to Egyptian universities and various research institutions have studied frequently climate change associated risks and their implications (Hassaan and Abdrabo, 2014) [9] . Despite a relatively growing literature on climate change in Egypt, no attempt was made to comprehensively survey the literature in the field of climate change produced by Egyptian researchers, whether to identify existing gaps and/or support the development of a research agenda in this respect.
The working paper in hand is intended to evaluate existing literature on climate change undertaken by Egyptian researchers and is available at Google Scholar. For this purpose, systematic mapping approach was applied, which is highly recommended in such evaluations, as it enables thematic analysis and allows for the identification of gaps in the considered topic (Akoka et al., 2017) [10] . Such an evaluation can contribute to portraying past and current state of research on climate change and highlighting existing gaps in the literature and consequently identifying those areas of research that need to be considered in the future.
Data and Methodology
To evaluate literature on climate change undertaken by Egyptian researchers Journal of Data Analysis and Information Processing available in Google Scholar a methodology of six main steps was applied namely; identifying data frame, framing questions, developing search criteria, conduct search, screening scholarly records and finally classification and evaluation ( Figure 1 ). Each of these steps is briefly discussed in the remaining part of this section.
The time frame of the intended evaluation had to be clearly defined. In this respect, the period extending between 2007 and 2017 was selected to undertake the evaluation. During this period IPCC 4 th Assessment Report (AR4) (IPCC, 2007) [11] and IPCC 5th Assessment Report (AR5) (IPCC, 2014) [12] were issued in 2007 and 2013 respectively. The two reports provided most evidence on climate change and associated significant impacts on various aspects of human life. This, in turn, attracted more researchers to consider climate change topics.
Using the keywords "Egypt, Nile Delta, Red Sea", "Global warming" OR "greenhouse gases" OR "sea level rise" OR "inundation" OR "vulnerability" OR "adaptation" OR "mitigation", a number of searches for literature on climate change was undertaken using Google Scholar (Google, 2017) [14] . Thereafter, these inclusion criteria were applied to the extracted scholarly Finally, all eligible scholarly documents were classified and analyzed in the light of the questions framed-earlier to identify the number of produced research papers, trend and forms of publications, and the main investigated themes.
Results and Discussion
As a result of searches conducted on Google Scholar, 268 scholarly documents on climate change topics were extracted. Screening these documents based on inclusion criteria, 79 documents were excluded as they were not original re- (Table 1 ).
In terms of publication form, major proportions of the produced research papers (67%) were published in peer reviewed international journals, 27% were presented and published in conference proceedings. Meanwhile, only 6% of these research papers were published in national research journals (Figure 2 ). 
Trend Analysis
Despite Looking into different forms of publication, it was found that each had its own trend. For instance, it was found that the proportion of research papers published in peer-reviewed international journals has increased from 10% in to 81%
of total research papers in 2007 and 2017 respectively. By contrast, the share of research papers published in conference proceedings decreased notably from 70% to 14% of the total research papers published annually during this period.
Similarly, the share of papers published in national research journals decreased from 20% to 5% with minor proportion of the total published research papers during the same period (Figure 4) .
Such a trend of increasing proportions of research papers published in
peer-reviewed international journals and decreasing papers presented in conferences with stagnant minor proportions of research paper published locally could reflect a general improvement in the quality of the produced literature over time.
Thematic Analysis
The research papers undertaken by Egyptian researches on climate change during the period 2007-2017, considered a wide range of themes, with agriculture sector and food security coming first with a combined 29.6% of the total literature. This was followed by sea level rise, water resources, Global warming and urban areas with 22.8%, 7.4%, 6.9% and 6.3% of the total research papers, respectively. This means that about 75% of the produced literature dealt with only (Table 2) .
It should be noted that despite the large proportion of research papers in the field of agriculture and food security, about 44.6% of these articles were published in either conference proceedings or in local research journals. Similarly, 66.7% of the total articles on urban areas were published in conference proceedings. This could reflect a low reputation of the literature produced in these two fields ( Figure 6 ).
Meanwhile, although limited number of articles on Energy, environment, perception and awareness and tourism and antiquities themes, they totally were published in international journals, which reflects generally higher quality of literature.
Contributing Affiliations
Egypt has a considerable research system that consists of 25 and 29 government and private universities, respectively. There are also a large number of national thematic research centers affiliated with different ministries, such as National
Research Center and National Institute of Oceanography and Fisheries, affiliated As for different universities contribution, it was found that among the 54
Egyptian universities, 21 universities only contributed to the literature on climate change topics including two private universities. In this context, Alexandria University and Zagazig University came in the first and second places with contribution of 14% and 10.5%, respectively, of the total literature published by researchers affiliated to universities (Figure 8 ).
Conclusions
Despite increasing trend in the number of research papers undertaken by Egyp- Finally, more accurate assessment of contribution of various affiliations requires considering varied human resources of these affiliations. Thus, the published literature by each affiliation needs to be related to the number of researchers of this affiliation.
